(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 2000269207 A 

(43) Date of publication of application: 29 . 09 . 00 



(51) mt ci H01L 21/316 
H01L 21/768 




(21) Application number: 11072252 

(22) Date of filing: 17 . 03 . 99 


(71) Applicant: 


CANON SALES CO 

INC HANDOTAI PROCESS 

KENKYUSHO:KK 




(72) Inventor: 


MAEDA KAZUO 



(54) FORMING METHOD OF INTERLAYER 

INSULATING FILM AND SEMICONDUCTOR 
DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a method of 
forming a low-permittivity interlayer insulating film, 
which is high in moisture resistance and satisfactory in 
heat resistance, and a semiconductor device provided 
therewith. 

SOLUTION: An interlayer insulating film is formed 
through a method, where a compound containing Si and 
C is polymerized by the use of plasma to form an Si-C 
film or an Si-C-H film 106 on a base insulating film 
105, the Si-C film or the Si-C-H film 106 is oxidized by 
O(oxygen) plasma into a porous Si02 film 107, the porous 
Si02 film 107 is plasma processed with H(hydrogen), and 
a cover insulating film 109 is formed on the porous Si02 
film 107. 
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m&ztixLifr%^m&iztf 9o 

[0 0 3 3] *tE^T, 0 2 (d) ic^-Ti^H, spffl-ft 
S:h.fc*iB±fc, S i 02 Ml 0 9 U^-iffiSfflt) £ 
MtSc COS i O2 Ml0 8(i, ^XtCVDS 
twj: EJ&ifxt ITS i H4 fcN 2 0£ffl 

v^4o iOS i O2 Ml 0 9COMJSH1 0 0 0 AX'h 
ho £l±4>£3K3BA$*i'£:S i 0 2 Ml 0 5 (T*Mft 

mm) ,107, rv\ 1 0 9 (*;<-mm) k± 
®mmm<om mmwmmm $ titz - t ic * * 0 -r * *? 50 
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*>, S i O2 Ml 0 7 5&*£?Ltt*#L,TV>*fca, -€"(0 

Jtstw^isur© s i 02 flu 9 < f fc, 

£*U9-**Tf*S i O2 Ml 0 7 0±g&KiI1i?0 S i 0 
2 Ml 0 97j^^$tLTv^7cJ6, S i0 2 I107O 
rt»K^a«ttA1-*<&*IWC.=. t7) J T'#^o HI", s 

io 2 Mio5, 107, 109 \*mm&&mzifr<x 

[0 0 3 4] (» 2 O*tt«>&80 it 2 ©gQfeO^SS 

0-C£>& 0 03<7) (a) ~ (d) , 04O (a) - 
(d) , 05O (a) - (d) , S.X>\ 0 6 O (a) it 

[0 0 3 5] *-f, 03 (a) KTjrri^C, y'J3> 
*K 2 0 1 -LI- BPSG (borophosphos i 
licate glass) M2 02 £J&£U -€"0± 
T * $ - •> AJg £?TM LtzW*? v m^t K 
<£ <9 , 7 fl' 5-* A BBS* 2 0 3 SrJgft-r&o ^tibtf 
8M#2 0 4 i:44o 03 (b) ^TpTi^l', 7^ 
= -^Ag2|gg2 0 3<7?±^Mff7) J l 0 0 0 AOS i O 
2 M2 0 5 (TitkieiiM) ZBtfL-tZo Z.COS i 0 2 M 
2 0 5ti7 P 7X-7CVD-i£m: *9fM$^, WJBif^t 
ITS i H< i:N 2 0*ffiv>£ 0 

[0 0 3 6] ^v^T, 0 3 (c) IC/5TJ:^1', S i O 
2 M2 0 5 (T4UHUQ <7)±tc, S i - C (-H) M 
2 0 6 ZMfc-fZo :«Si-C (-H) M2 0 6 l±, 
EJE^i: LTTEOS (Tetra-Ethl-Or 
tho-Si 1 icate) £fflv\ v'J 3>ltl 0 

1 Sr 1 0 0tH:«^Lm, 3. 5 6MH 
z"C*4RF«E*etlJnU BEM'lTo r rOTTf 
j££n& 0 -OS i -C (-H) Ml 0 60MIPi±5 0 
0 0 AT^&o 

[0 0 3 7] ^C^IC 03 (d) K/jrrJ:^ S i - 

c (-h) M2 0 6tc^to mm) -fyx-r^mm 

d 0 Z\ixiZ£ <9. S i - C (-H) M2 0 6tc#in.^ 

m$*v/ts^-^<±^^-e§ * tti>iz, si -o*t^ 

7i J ffM^^-5>o -^tcJ: 19, S i -C (-H) M2 0 6 
li^Lte&^r-f* S i O2 M2 0 7 i5:^o 
[0 0 3 8] ^cV>T, 04 (a) iC/K-f <t ^ 

z^-tzs i o 2 M2 0 nzttLxn fam) /7X7 

^LS^ff^o ^^xtcii9, Si©»S i -Oft^ 
OS i 0^>^*'9 Kt) s S i -HlS'&lcttg^x. 

fe*U WiRiStS* , &<**o 04 (b) 

Jcoic, S i O2 M2 0 7 *^^-->^=J: >9ra?L 
L, fvy>i2 0 8*fSt4o ^O^-Tv>f#2 0 
8i±, S i O2 M2 0 7 0T«UJ&£$*i.-C<'>4 S i O 

2 1205 s-cacrv^o 

[0 0 3 9] ^rtC. 0 4 (c) H/Ki-i^U, S i O 
2 M2 0 7O±ei5, RV\ ^7->>I2 0 8<7)MtT 
ffitwS i O2 M2 0 9 (» 1 ©a&SBS) S-^ffi-tio - 
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COS i 0 2 §12 0 914, ^XvCVDttCiOMS 
*U dU&ifXt LTS iH4tN 2 Oilv^o 
>jff 2 0 8<om(CffM$tL^> S i 0 2 §12 0 9 
<9, ^T'^->>jf2 0 & (DnUKmtb&t th&Cu 
*\ ^mi^-T^S i 0 2 Wk2 0 7C0rtg)5^tfitif1-^ 

[0 0 4 0] *<**K, 04 (d) IC^i-i^tC, S i O 

2 m2 o 9 (Hi <7>mm) , rv\ y-?zs>m2 o 8 

C0TSMM£*i-Tv>£S i 0 2 §12 0 5 (TSMfttt 
SO *I*l!iii:i7f^^tS. £itCJ:!K S i O2 
§1 2 0 9 !4, ^-»i2 0 8 co#JJg|«CffM $ ixtz *> O 

8<DTmz&mZtlX^2>S i O2 §12 0 5j6*KS*S^ 

[0 0 4 1] S^t, 15 (a) K^1-«fc9K, ^Tv 
V?f 2 0 8 0f*3«, %.Z>\ S i 0 2 §|2 0 7<7>±m^C 
u^7+I2 10*Mt4o f-7y^i2 0 8«WC 
CMSft4Cu^y*R2 10li, CuS^tt-Cffl 

^rtc, 05 (b) KTjrfJ:? 
fc, S i0 2 12 0 7CO±SI5tcffM$ti./cC u * >y*m 

210*, cMpmzx vmmu Bfc*i-a 0 ztuzx 

*), ^y>!2 0 801*lSB^O^Cu^yJpM^^ 

[0 0 4 2] I^t, 05 (c) iZTfi-fXlK^ ?'-?*s 
>M2 0 8±gpiC/N*'J J V> ^fflcOT iN!2 11*i 
$L-f& 0 Z.tlt,z£y). y7-»|2 0 8«9rt£B«9Cu 
#\ ®t-T?y-?*s>m2 0 8CO±^fCfM^tt* S 1 O2 

5 (d) K^-fi-Mc, J: lj, ^7v> 

?*2 0 8 0±^(:KftL/:T i N§|2 1 1 a*5£L 
T, 1&L<mfrfc : J&]&,Zi%tzT i N12 1 1 i^-y^-y^' 

[0 0 4 3] Mv^T, 0 6 (a) K^Ti ? S i O 
2 §12 0 7&U f T i NI2 1 1 a cDJiSiUC S i O2 I 
2 1 2 (#/f-f&*i§l) *ffifctZ 0 -COS i O2 §12 
1 2f47 , 7X-7CVD&K<fc 9J£j£3;tu KBif^tL 
TS i H 4 fcNi 0*fl§v** o BUtfcJ:»K Wmfe2 
0 4tf)±Ciitt, it©S14coS.vM&^«^coii 

ra«e*iSi^ja$^it»c**o s i o 2 

§12 0 7 5&*£?Ltt£^rLT^*fc*, -e-<oifc^m^»±a 

#cos i o 2 ®U »? < #?Ltt*^Ti- 

4 s i o 2 §12 0 7 co±mzm-&<v s i 02 ©t 2 1 2 

(*^-*6i»IR) »££*vcv> Si0 2 12 

0 7cortSB(C7R^ I ffiAi--&co^K<*-i:^-ei-5o sE 
S i O2 §12 0 7 fc 2 1 2 .±^«*ISIRKJfc^T» 

[0044] m3<Dm&vfcM) mico ( a ) - 

(d) , 02CO (a) - (d) ,i, M3<DM1foO 

®SSS:R^i-4fc*<7)BfiB0T**o ir. Ell (a) 
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JCSj51-J:}K, yVnVifil 0 1±KBPSG (bo 
rophosphosilicate g 1 a s s ) §1 
1 0 2 fLT, BPSGll 0 2±{:7* 

■JAEiBWI 1 0 3 Sr^jR1-4 0 -«0<fc d WB&StL*: v 
'J n 101, BPS 102, £U\ T;iv 5 - 

1 0 3 tci 19, tt^fi^l 0 4Hm&L2ti 

[0 0 4 5] HI (b) (Cj^rj^K, &ffM 

10 #104 <0±\z S i O2 1105 (TttfcifiR) 

■T-So -COS i O2 §11 0 514, yyX^CVDttUJ: 

ElL-**XtLtSiH, <hN 2 0£fflv> 
& 0 -COS i O2 R10 5C0§|lp(41 0 0 0 A"C*4o 
-<OS i O2 Ml 0 5 K£ <9, H2 OA^JK-^iE 
til 0 3Ki£ifeU JBAi-40*|»<*i4:**t?§i*o 

[0 0 4 6] «v^T, HI ( c ) fcjjc*- J; ? S i O 
2 1105 (T*M6SSi) co±ic, Xti, FtSft 
TKSt^-^trM (£IT, Si-C (-H) bW<) 10 
6*3gfi£f 4o -cos i -C (-H) §11 0 6(4, Ei£ 
20 LTS i H« £H 2 Oi:£fflv\ v"j3>iftl 

0 1*10 0V,K1%&L%&b^ IStin 3. 5 6M 
Hzt\ /n°V-^3 0 OW-Cjfe^RFWESreillJDU BE 
J#1T o r r COT-CffM^^-So -COt §C0RJS**X 
(Oit*(4> S i H< A ? 30sc cm-e<fc*K H 2 0^6 
0 s c cmtiS, -COS i - C (-H) II 0 6 coJH 
ff{±5 0 0 0At*So 

[0 0 4 7] ^ctflc, H 1 (d) ^t«t?{:, Si- 
C (-H) Kl 0 6tc^-LO (ifcSE) ■fy^^m^ff 
Oo -*"UC£ 19, S i -C (-H) JUl 0 6tCa"SfL4 
30 C-RXFRimXtZtU »ni=ftffi$*t*o CSM^ 
tB $nfeffl5»tct4^BR*«TS 4 fcttC> Si -Olit-g- 
* s ffM$tL4 0 -ixtcj;t9, Si-C (-H) 110 6 
{±#?L1££*-t£ S i O2 §ll0 7i:&&o 

[0 0 4 8] ^v^T, 02 (a) .cfrfj;^ #?L14 
W«S i 0 2 Kl 0 7*5X7 
feS^^T^c -tUciO, ^Pf.co^Mcos i -OlS-g-^ 
cos i <ntryyi) >y#> K^s 1 -Wfe&Kmz&z. 

hti, i«Raffi* , A<«r*o ^v>T, 0 2 (b) tc^i" 
J: d (=, #?Li4**1--?> S i O2 1107 0±tc, S i 
40 Oi II 0 8*Mt4o iOS i 0 2 Rl 0 8li, R 
fc^tUTEOSt^ O3 t^^-ti-CVDvi 
Kl^lEScftiS) {Cj;l9ffM$^4o ®^>^x 
4>(C#fix403 oaLKJ±TE0S*SMki-4OK+» 

s i 02 mi 0 8iiaotttt*^u 

3d»* <9 co^fi<b?:ll^t?§ -So 

[0 0 4 9] JC. 0 2 (c) KTFl-ioK, S i O 
2 il0 8*CMPSi:<tWlU Jcffi^TOffc-r 
4 0 -<Ot§, fGlZj&f&ZtUzS i O2 Ml 0 5W- 

«5, rv, s i 02 mi 0 7<7>-m*mmizx*)Ki2;2 

50 4a4 0 CMPtci^^ia-fkli, T^5-^A@£|ie(Oa 
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BP1 0 3 a±K^JSfc£ftfcS i 0 2 110 5^ 

[0 0 5 0] ifcv*t\ 0 2 (d) iC^-TiotC, Wft 
SiUt£iB±K, S i O2 Ml 0 9 (tfyf-f&Sl) £ 
JfM-T^o -C0Si0 2 Rl0 8»±x ^XtCVDS 

v>4 0 -OSi0 2 110 9 commit 1 0 0 0 At"* 
£<, J^±<^J;dt-ffM?^S i O2 1105 (T*Mfc 

*ti) , io7, 1 0 9 (*^-mm) kx 
19 > tsffM^i 0 4±k»&, rv\ wm.&&<o&^ 10 
<ssi«5po« ffl*gjN&*<?&£ £ i t k & ■& 0 -r * *> 

*», S i O2 Ml 0 7**^HS*^TL-CV»4fe*, 
Jt^«$(±ii-twS i O2 Ii5 < ifc, 

#?Ltt*^ri-4 s i 02 mi 0 7o±«uaiiros i o 

2 Ml 0 9^jS$ifrv^fc* % S i O2 11 0 7 o 

io 2 1105, 107, 109 n^rtweiHyRtcifc^T 
[0051] (#4 vrnM^BWO m 4 (Dnmmzm 

Wf*4o 03CO (a) - (d) , E!4<7) (a) - 
(d) , 05O (a) - (d) , RV. H 6 CO ( a ) (± 

[0 0 5 2] if, 13 (a) Km-f&TK, y'j3> 
2 0 1 ±(C BPSG (borophosphosi 
licate glass) M2 02 SrflJU -€"0± 
K7 A- 5 - V Af fMU;t'^-- > - t 

7^5-^AgS^12 0 3*Mt4o Ztibtf 
RiS#2 0 4 t44, 03 (b) m^f- J: 3 fc, 7;v 
= r:^ASS^g2 0 3<0±t*B5y?**l 0 0 0 A<VS i O 30 
! 12 0 5 (Ti&mm) ^iitS 0 CCDSiOa 1 
2 0 5li^5XvCVDttt:J: <)fM£*U WJ&Jf?. t 
US i H< i:N 2 0*fflv*4 o 

[0 0 5 3] 3S^T\ El 3 (c) iZTF-fXliZ, S i O 

! 1205 (Tmmm) <d±.k, s i -c (-h) i 

2 0 6 £?&S1-4o iOS i -C (-H) 12 0 6 (±, 
WJ&ifZ. t LT S i H< tB.2 Oh*fflv\ y'J^^I 
SlOltlOOtKfiWLfti'fe, @iffl ! 13. 5 
6MHzT\ /<V-tf3 0 0WC**RF«ffiSr9]Jn 
U IKJj&'ITo r r<9TfM?Wo i<7)i:^<75R 40 
BtfXVffiMlt* S i H< ?5 S 3 0 s c cm-C^I), H 2 
O#60sccmt^5„ i(7)Si-C (-H) 110 
6 0U»fi5 0 0 0 AT?£>& 0 

[0 0 5 4] ^rtr, 113 (d) X 7 iz, S i - 

C (-H) &2 0 6 KStfLO (BKX) 7? X-?9QMi:fi 
9 0 :W:± S i -C (-H) 12 0 6K^£1xZ> 

a^JSSjh.&o ^atri(9 % S i-C (-H) 12 0 6 
tt&Rte&tm SiOi I2 0 7 ti^„ 50 
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[0 0 5 5] Mv>T. |24 (a) IC^Ti o tc, #7Ltt 
***4S i 0 2 12 0 7K*fLTH /yXv 

os i <Dtryy*) >y#> k*»s i -Hg^:ii«x. 

<b*U »Rait* , A<«:*o 8tV>T\ 04 (b) tc^-r 
J^K, S i O2 12 0 7*v<*-->^KJ:»>BB?L 
L, ^v>12 0 8«n» :©/-7y>g2 0 
8(±, S i O2 12 0 7tf>T«fcJ&j£$*iTv*4 S i O 

2 12 0 5 i-eacxi/>4. 

[0 0 5 6] 114 (c) iZjfrtt^kZ* S i O 

2 12 0 7 0±g|$, SDn ^7yyl2 0 8 0fl)SRfcT 

«ks i 02 12 0 9 (micomm) im&fr&o £ 

<7)Si0 2 12 0 9ti, XyXvCVDSCJ: 
*t> Rt&:*r*fcLTS iH^N 2 0S:fflv>4o 

0 8 0fiHB^**n4S i O2 12 0 9KX 
<9> if^y>i2 0 8©rt«BK«Je>&4ft*Cu 
^ ^TLttSr^TtSS i O2 12 0 7 *>rt«fcttfl*"*4 

[0 0 5 7] ^rtc, H4 (d) fcjjc*- J^lc, S i O 
2 12 0 9 (Ml <Dtmm , Rt* ^yy|2 0 8 
WTS&KflMSftTV^S i O2 12 0 5 (Tttiffilt 
1) *^WtCiy^>^-T4 0 iixicj:!}, S i O2 
I2 0 9ii, /-7->>i2 0 8 <Dmmzm& ZH?zi><D 

8ff)Tast:M$iitv>SS i O2 12 0 5jW&*£*l 
*>t4e>, ^yygf2 0 8V>Tmz, T^5-^ABE« 

[0 0 5 8] f^T, 15 (a) lC^i"J;^tC, 
>*2 0 8cO|*)g|5, StF, S i O2I2 0 7W±ffilcC 
u^y^fI2 10^Mn o ^'»»2 0 8©rt» 
tc3^Jffi$tL-5C u ^ y*I2 1 01±, CulE^ittffl 
v>P>^-5 ^<DXh^>o XigliZ, IH 5 (b) lC^i-,£9 
fc, S i O2 12 0 7 0±gBtcffM$tt^C 
2 10*, CMPffitciOWSU l^*f^o itLHJ: 
l) % ^yyj|2 0 8 0F«3ffl5tCO*C u-^ y^K*%* 

[0 0 5 9] m^X. 115 (c) tC^i-J;^^, yvy 
>i#2 0 8±^(C/s->;-v^ ^;UfflcOT i N12 1 1 

m-^o z\tuz±y). y-7'»i2 0 8wfi»<ocu 

^ ^-C^t->>»2 0 80±gpH^$^-5S i O2 
lolificteifcf &(DZ&}CZt:tfX'£2> 0 >k£iz, m 
5 (d) iZT^-f X •? ic, /f^-^.>^^J: 15, 
*2 0 8 0±»JC«jSSitfcT i N12 1 1 a*?SL 
T, flfeOS|5^{C?FM$tL^T iNR2 11*xyf>^ 

[0 0 6 0] ^v^T, H6 (a) iZTfi-f X7 (C s S i O 
2 12 0 7RITT i N12 1 1 a<D±mz^ S i O2 1 
2 1 2 (^-ij&ii!) ^r«t5. iOS i O2 12 
1 2{±y7X-=?CVDft{Ci »)3^jffi$^> RlS^tL 
TS i H 4 i:N 2 0*rfflv»4 0 £UHCi»>, «5^JS#2 



(9) 
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o 4 o±nHiRtt, rw. wmm&o&L^&ww&om 
§12 o 7twii££*lt^;z>*:*\ *<Ditmwmm 

SS i 0 2 §12 0 7 oXhaSKil-fitcO S i 0 2 §12 1 2 

(#/<-»iitffi) *qgia**fcv»4fc*e>, s i 02 §12 

S i O2 §12 0 7 t 2 1 2 Ji^SHftfiRKJt^Tff 

[0 0 6 1] (* 5 omfeo^so fH 5 OlfcSfcOjgSSa 1 10 
KH*»e>»4©HE»««BJBIfc*ft*jlS»i, TEOStO 

14, ft«fcaaf4:**fc**t« (JSLT-. S i-C-0 
(-H) «tt#<) tfStS^S, 01<O (a) 
- (d) , atf, §2*7) (a) - (d) (4, ^50HI& 

[0 0 6 2] HI (a) K*+J:^JC, 5/ 'Jay 

26^ 10 1 ±£ BPSG (borophosphosi 

licate gla88)I102tt*tS.*L 
T, B P S GUI 0 2±fC7;V5-^A§|£ffMf&, * 20 
tii;<?-->jrLXTn'<-'5J*WUSSJ9 1 0 3 £ffM 
«o uCOio tcj&£$*Lfcv"J 3>ltl 0 1, BP 
SGJK1 0 2, SO, T/WS^AEIWil 0 
*) , 1 0 4 $ tiS 0 

[0 0 6 3] 01 (b) CffJ;^:, »M 

#104 <0±tc S i O2 III 0 5 (TflMSftK) SrJ&ft 
-fS Q iOS i O2 Ml 0 5 14, ^XvcVDffiKi 
»)3BJftS*i, BU&fr^t LTS i H« i:N 2 OSrfflv* 
iosiOz no 5<7)§UPt±i 0 0 OA -cab -So 
.1<0S i O2 11 0 5KJ: l), H2 Om^-'JAE 30 

mm 1 0 3UJ61RU Ktt^©*KC-t^is 0 
[0064] m^x, mi ( c ) tc^-r x ? k, s i o 
2 mi 0 5 (Ti&mm) <o±k, s i-c-o (- 

H) JR1 0 6*&J&-t&o -WS i -C-0 (-H) K 
10 614, TEOSi:02 t ^^XtI^?^ d £ 
KXiOlfmZti&o Z<Dt£<DRjfcJfX<Dffimi±. TE 
OS/4 s 3 0 s c c mT& , O2 i s 2 4 0 s c c mT£> 
So -COS i -C-0 (-H) ill 0 6<7?JP#t±5 0 0 

oAt?**o 

[0 0 6 5]^!:, 01 (d) C/ftiTl^ Si - 40 
C-0 (-H) ill 0 6fc*tLO (Mm) T'yXvfel 
=Ht? 0 ififcj: S i - C-0 (-H) JR1 0 6 K 

x/h imm ztitzUQ-K it&mtfx £z>ttt>iz, si 

-0^«SW. CltUci;^ Si -C-0 (- 
H) ill 0 6(4^?L14£*1-SS i O2 Kl 0 7 fcfc 

So 

[0 0 6 6] Iv^t, 12 (a) ItZ^-fX^iZ, 
*tt^S i O2 ill 0 7H*tLTH (tK36) 
4&S*fT-5o -frKJ:*), ^Pf.coSEfficDS i-Ofg-gr* 50 
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COS i (DiTyy) K* ? S i -H^cg^mx. 

<b*U ItMtt^iL<&So 02 (b) fc3j5f 

X 0 K, S i O2 R107 G0±K, S i 

O2 Hi 0 8 £»tS 0 iOS i O2 ill 0 814, R 
lE^fcLtTEOSt, 0 3 fcSr-gtrCVDffi 
W^ffifigftffi) Ki<9ffM£;h.So RiE;**^ 

fciMt?***:*, S i O2 ill 0 8 1430614** U 

[0 0 6 7] 0 2 (c) K^-f<fc OC, S i O 

2 ill 0 8*CMP*£lc4 *)WmU SEB*TOfbi- 
So iWtl, 5fcKJFM£*i.£S i O2 ill 0 5©- 
«, SO*, S i O2 ill 0 7 <0— J: 
tLS 0 CMPCiSfflftli, T^^-^ABBHSoa 
Ml 0 3 a±Kj&£S*LfcS i O2 Ml 0 5jS s , ££K 

[0 0 6 8] Itc^T, 02 (d) iZ^-tX^iZ^ spfi-ffc 
S*UfcM±K:, S i O2 ill 0 9 (#^--*&f*H) * 
f^1"S 0 i©Si0 2 ill 0 9(4, /7X-7CVDS 
K<£ Rt&^tLTS i H 4 fN 2 0*ffl 

V.^So iOS i O2 HI 0 9<7>iWt4 1 0 0 OAT* 
So £Lt4>J:3t:3&J&£*L*:S i O2 ill 0 5 (Ti&fS 
ttS8 , 10 7, Rl>\ 1 0 9 (*Jt-t&gm) \ZX 
"9, »»1 0 4±fclIrtM£, RV\ lT»l4cDfi.v^ 

fisiw^oji m%it mmm z fitz r t \z ^ s „ -t & *> 

S i O2 ill 0 7a s #?Ltt£vfi"L-rv^S7t&, -f-co 

jt^s^(4a-^co s i o 2 mtv < &So t tz, 
grjimmi-zs i 02 iti 0 7<7>±mzmn<7)s \ o 

2 ill 0 9^ffM^tLTV^Sfc*6, S i O2 ill 0 7 CO 
!*I$|5tC7jc^«A-rSCO^|5S<— t^T'^So HI", s 
iO! 11 0 5, 107, 109 IZ^mm RtJt^T 

itifett^^o 

[0 0 6 9] (H 6 <D-$m,<DWM) fH 6 OHJ&Ojgffi 
(4, »5 0HJfi^ffiS:^->>yn-fe^lC3afflL7tt 
<0-e*So 03CO (a) - (d) , 04O (a) ~ 

(d) , 05O (a) - (d) , 06O (a) (4 

* 6 <DnM?>jtm*m.w-?2>tztb<Dmwmtr$)2>a 

[0 0 7 0] f-T, 0 3 (a) IC/K-fi^t-, ">'J3> 
3&K2 0 1±CBP SG (borophosphos i 
licate glass) R2 0 2*MU fO± 

1 f), 7;v?-^AEHf2 0 3 ^^-tSo -tLib7& 5 ~ 
«fi#2 0 4 t*So 0 3 (b) KTKtidK, 7^ 
5-? A BHDS 2 0 3«0±(CilIp7) ? l 0 0 0 ACOS i O 
! 12 0 5 (TiltiffiSR) *^i"So :cs i O2 H 

2 0 5ii77 X-7 C V Dif:K X *) im. £ *L, 5U&#X t 
LTS i H4 tN 2 O^fflv^So 

[0 0 7 1] ^V^T, 03 (c) KSrti. O tC, S i O 

2 1205 (rmmm) <d±\z^ s i -c-o (- 

H) i!2 0 6 ^fM1"So -COS i -C-0 (-H) §1 
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2 0 6ti, TEOStOz ^^XYi^tSdt 
l>zX lOJ&i&Zti&o -co<b#coK£#*<oitit±s TE 
OS^3 0scc m-Cafe <0 , O2 #2 4 0 s c c m-C£> 
& 0 :<os i -c-o (-H) mi 0 6C0§U?(i5 0 0 
0 

[0 0 7 2] El 3 (d) Km-fZdl-, S i - 

C-0 (-H) §S2 0 6KrtLO X7Xv*I 
^fflo Ztuz£ 19, S i -C-0 (-H) H2 0 6K 

-g-s^^ca^H^'fk^^ mw-K-fomzti&o cr 

tfH ^ifcffi £ fitz^iz li^PS^T* § & 1 1 lc, Si 
-Oi^«&£*i£o Ztaz£t), S i -C-0 (- 
H) §12 0 6t±^?L1££*-f£S i O2 I2 0 7i* 

& o 

[0 0 7 3] »IEV»1\ 14 (a) HTF-fi^C, #?L1£ 
£^&S i O2 §12 0 7(C^LTH (tK«) 77X7 
^£^0 -^J:*), £|5f,coSffico S 
COS i co^'>-^'J Kt5 j S i -Hg^ClSRA 

e>*t, IMS1±^< Mv^T, 14 (b) ic^-r 
J:dK, S i 0 2 »|2 0 7 ^/^-->^tci (?W?L 
L, ^-»i2 0 8 £Bfi£-r&o ic7)^-7v>jf2 0 
8ti, Si O2 §12 0 7<75T£|SKffM£ixTV^S i O 
2 12 0 5 StlCtv^o 

[0 0 7 4] 04 (c) KjjrtJ:?^ S i O 

2 912 0 7co±S&, ^-7->>?f 2 0 8cofilJgfi:T 

fiSKS i O2 Hg2 0 9 (*i 0«fiWK) fiSti, £ 
cOSi0 2 §I2 0 9{±, ^XvCVDffiCiOM? 
it, K^tLTS iH 4 i:N2 0*fflv*4 o 
>*2 0 Stommzl&l&ZtL&S i O2 $12 0 9K«t 
>9, f-efT v>?f 2 0 8coi*|f|5lzSi6iiStL^C u 
7>\ ^L'&^-f £ S i O2 §12 0 7 0rt8PKl£tlrt4 

[0 0 7 5] ^rtC, 114 (d) ilC, S i O 

2 §12 0 9 (gnOiKltIR) * f7y>f2 0 8 

OT«K^£v*;h.TV** S i O2 §12 0 5 (T»«H 

§0 ztuzxt, s i 02 

§12 0 9t±, V-7^y>m2 0 8 0fflffiKSJSfc<**Lfc&<a 

8 0TgP^ffM^nTV^ S i O2 §12 0 5j& f l&*<*it 
/7y>#2 0 8cOT£l$K, T^5-">AffiH 

[0 0 7 6] Mv>T\ 15 (a) K^rtJ: ■? 
>}»2 0 8cOrtS|S, RlF. S i O2H2 0 7 VlMizC 
u*-y*St2lO&mi&r&o >*2 0 8 OrtSP 

i:fS?WCu^ -y^r§l2 1 Oti, CuBH&tLxm 
^btl2>i><D-C$>2> 0 ^^U, 115 (b) (CfTf-io 
tc, S i O2 BI2 0 7C9±»tC^jfiSitfcC u * y *R 
2 1 0*v CMPteiii »)0FSL, i^*1-* 0 
») , >?t 2 0 8 <?5|*lffl$lCcO<^C u * > 

[0 0 7 7] EI 5 (c) i:ftioi:, 
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>B2 0 8±m~J< ] )^*?*m<r)T i N§|2 1 1 *M 
J&-f& 0 ZtiKX *3> ^7y>i2 0 8Oftg|$c0Cu 
76*, fft-e^T->>»2 0 8<?>±a$tc?FM£ti& S i O2 

5 (d) lc^1"J:^tc, /^^--v^tci i?, 
?#2 0 8cO±g|UCffM£*t*;T i N§I2 1 1 a£SSL 
T, ffli<3»#K^jK«**LfcT 1NI2 1 1 Sr^-y^V^ 

[0 0 7 8] iRnT, El 6 ( a ) K^rf «£ ? S i O 
10 2 §12 0 7RtTT i N§|2 1 1 a co±SiUC S i O2 §1 
2 1 2 (*/<-*6»ffl0 «t^o -COS i O2 §{2 
1 2BX7X7CVDSCJ: lomf&Zti, mBifXhL 
TS i H4 tN 2 Otlv»4, JSUitCfc'), M»fc2 

Fflffiitm^ffM^^whtc^^o -r*^>*>, s i 02 
itcos i o 2 bu <$:<&«> ^imz^-f 

4 S i O2 §12 0 7 0±»iat» S i O2 §12 12 

(7>^'-^f§l) ^ffiSitrv^fe*, s i 02 §t2 
20 0 7coi*l^{C7jc^ i 1lA1-4co^KC^i:^-t:-#4c E 
S i O2 §12 0 7 t 2 1 2 tt^PBMBIilR^Jt^TW 

[0079] (#7 cofusouso is 7 (vnmmm 
a, ^imttm-tzs i 02 R*j§aiw-4ft*>9fc, # 

7Ltt**1-4B^*coS i O2 JR*^JKi-4^rT?ab*o 
01CO (a) - (d) , RX>\ E12W (a) - (d) 

[0 0 8 0] ST, Ell (a) ^l-idK, 
30 if 1011CBPSG (borophosphos i 
licate glass) 1102*Mt4„ 
T, BPSGil 0 2±lXT;l/5-^A®t«-B^, * 
^S-y^-r->^LTTJV = ^^isE^i 1 0 3 £3fM 
■f4o -cOi^tcfM^^v'J 3V*Kl 0 U BP 
SGI1 0 2, S.^ T^5-^ABatMS 103CJ: 
*) , 1 0 4 t5« $ o 

[0 0 8 1] <kWlz, mi (b) (Ctk-TJ:^^, 
#1 0 4<0±tZS i O2 §110 5 (TttffilKK) *3&tfE 
t4„ ^cos i 0 2 §11 0 5(±, -/^XTCVDffitcj; 
40 iJ^Sit, RJS^t LTS i H 4 tN 2 Ofcfflv* 
!.„ -COS i O2 II 0 5CO§lfflil 0 0 0At^4o 
-COS i O2 §11 0 5tC X 0, H2 0#7^S-9Affi 
iPSUB 1 0 3«£ffeU JSrtrt-^^SrRCifc^Sio 
[0 0 8 2] 8tV»T, Ell (c) i:ft±Ti:, S i O 
2 Ml 0 5 (Ttt^tm) C0±{C % ^*t*>7^ x 
!±, fttfi*^*^**^**^* (WT, S i-C- 

b (— h) mtmo io6*i«n. -coss-c 

-B (-H) I10 6li, RlS^iUTEOStB 
2 He i:*fflv\ i/V3>ISSiOl*100U:il» 
50 Lft* 1 ^ JSiftSto*! 3. 5 6MHzfMRFtE«: 
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epjDU JETj/^lTor rOTt«?^o -cot£ 
<DWJ£.>if*.<nffi&.l*. TEOSi ? 3 0sc cm-Cab 1 ?, 
B 2 H 6 #2 4 s c cmt^So COS i -C-B (- 
H) 1106 (Dmmii 5 0 0 0 Atf**o 

[0 0 8 3] *rc, mi (d) ^-r«tot^ S i - 
c-b (-h) mio6^Lo mm) 7*7x^1 

*fr?o -*UC«fc IJ, S i -C-B (-H) Hi 0 6K 

cm^tti £ ttfzUftl' (±^^.^*T ^tHC, Si 
-O^^fM^ti^o CltUCj;^ S i-C-B (- 10 
H) Ml o 6(4, ^lUtzmi-ZB^rmns i0 2 II 

0 7 ttah Q 

[0 0 8 4]iv^ 02 (a) ic^-ri^tc, #-?L14 
^ttSBMOS i 0 2 Ml 0 7tC*fLTH (tKSI) 
7°7X-7^g^9 0 cmci 19, ^PfcoStScoS i - 
Ol^fcos i ooyyyi) yy-fty FA ! S i -H^tz 

(b) (c^i-«toic % ^?L'e*^-r^B-g-*^s i 0 2 

HI 0 7co_h(C, S i O2 Ml 0 8 mm-f&o -COS 

1 O2 I10 8!i, UTEOS i:, 0 3 t 20 
£<trfrCVD?£ (^W^fflfiScSS) KX^^^it 
-So -coh£, JRjS^'X^lC-g-S a^Os co?SJgl4TE 
OS*m ] CtZ><D\Z^-frtt§k&X~hZ>tz>ib, S i 0 2 M 

1 0 8i4&t»tt£^U ^^^OTO-fC^^-C §=&o 
[0 0 8 5] HI2 (c) KTjk-T X 7 S i O 

2 gl0 8^CMPacJ;t)fPflU *®*TOft1- 
£0 i^tl, 5felcffM$^S i O2 Ml 0 5<t>- 
£|S, B#*C0S i O2 Ml 0 7<D-mmBKX 
*)V£3;2tiZ>o CMPC <fc&¥:fi-ffci±, T^^-^Agfi 
*&JicO£ig!$l 0 3 a±KffM£ti/cS i O2 Ml 0 5 30 

[0 0 8 6] m^X, M2 (d) KTji-fi.dl.Z, nit 
Ztit:$m±.\^ S i O2 Ml 0 9 (*^-#g|fM) * 
JFM-tSo -cOSi0 2 Ml 0 9(4, 7*7X-7CVDffi 
K£ *9ffM£;h., RIStjX i: LT S i H 4 i:N 2 0£ffl 
^So -OS i 0 2 Ml 0 9C0M)¥!± 1 0 0 0 At 5 * 
£0 &±cOJ;dKffM2;?x£S i 0 2 Ml 0 5 (TSMft 
ItM) ,109 (7>^-*MiM) , B#*C0S i 

O2 Ml 0 7(ci 0 4Jb»=«*Mt^'X 

-i:(C&&o 1"&;b*>, B-gvfr<7)S i O2 Ml 0 7t> ? # 
7Ltt^^LTV^7ti6, -^C0j:tif«^(ia#cOS i O2 
MJ^^M&^o *7t, #?Ltt**-T-&B^cOS 
i 0 2 Ml 0 7C0±SB}ca#c0S i O2 Ml 0 9i>WlR 
$tlTV^^i6, B-i-^coS i O2 Ml 0 7CO|*j£^C7k 

5ttmx-fh<Dzm<*^t-h*x£z> 0 miz, s i o 2 m 

1 0 5, 1 0 9, RV\ B^co s i O2 II 07lif 

[0087] (^s (wm&mm) m 8 ommmm 
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cOTab-5>o mZ<D (a) - (d) , (a) - 

(d) , EI50 ( a ) - (d) , m6(D (a) (4 

n 8 <r>mM^mimm-t h fztb^mmxh^o • 

[0 0 8 8] H3 (a) K^l-J;^ ->'J3> 

*K2 0 UCBPSG (borophosphos i 
licate glass) l2 0 2*iffiU f«± 
icy ;l> lrMLtf^f7--> * - t K 

£9, r^5--^A@g«IS2 0 3 £«f-& 0 iti^i 5 " 
tM#:2 0 4 i^^ o H3 (b) K^Xo^Z, 7^ 
5- I >A@eHS2 0 3C0±{CMJ¥^1 0 0 0 ACOS i O 
2 M2 0 5 (T^ffilfM) &Mt^o -OS i 0 2 M 
2 0 5f±-7°^X^C VDffiC i OffM^fU Rj£;*fx£ 
LTS i Ha tN 2 0^fflv^ o 
[0 0 8 9] ij^T, El 3 (c) l<Z7F-t X 7 S i 0 
2 M2 0 5 (TULMliM) <£>±K, S i-C-B (- 
H) M2 0 6£»T£o -OS i -C-B (-H) M 
2 0 6(4, Eti&JfZ, t LT T E O S (Tetra-Et 
hl-Ortho-Si licate) tB 2 He £91 
v\ y'j3>ltl 0 1 £ 1 0 OT^C^L^t^, jS 
r£ifci ? 13. 5 6MHzT-ab&RFmj±££P*nU ffi^J 
i'lTo r r coTTIFM ^ ttS 0 d co i: § <DU$&if* <D 
itmi±, TEOS#30sccmtS)i), B 2 He /6 ! 2 
4 s c cm-e**„ -COS i - C-B (-H) Ml 0 6 

«na 5000 At?$>So 

[0 0 9 0] ^§1C, U3 (d) C/TtJ:^:, S i - 
C-B (-H) M2 0 6tc^LO /yXv^I 
^f^o -ntcj: 19, S i -C-B (-H) M2 0 6 K 

tTH imm Z frfzMftlz (±^pf tfx- ZZttkiz^ Si' 
-0^7) ? ffM^tLS. 0 ^ti^l f), S i -C-B (- 
H) M2 0 6{i#?Ltt**i-*B-^*<OS i O2 12 0 
7 i:^^> 0 

[0 0 9 1] Mv^T, 114 (a) ^-TJ;9^, 
*^i-%B^<DS i 0 2 M2 0 C4c*) 
7"7X7lI^l» r^xicj;^, ^BHOf£B<0S i- 
0^4>C0S i C0^">^*'; >^*#> F#S i -H^tc 
Si^^eptt, »iRaittji«a<i8r*o ^tv^T, 04 
(b) iZTF-f X 0 B-tfiS i O2 0 7 

©f-7y>i2 0 8{±, B-a-*"C0S i O2 12 0 7 COT 
»H»dSS*LTV»iS i O2 M2 0 5 iTffi£Tv*4 0 

[0 0 9 2] B4 (c) ICTKfidiC, B^ 

COS i O2 M2 0 7C9_tgL RX>\ iT-v's>m 2 0 8 CO 
fllJIrGfcTf&lcS i O2 M2 0 9 1 <Dm%m *MJ£ 
f *o -COS i O2 M2 0 914, ^XvCVDffiCi 
l?ff^?^> RStY'X h LTS i H4 tm Oim^ 

z>o y-?*s>wt2 0 svmmzM&ztizs \ o 2 M2 

0 9I.ZX 19, tt^-»i2 0 8 0rt«Bna*3i*n 
SCut5 ? , ^?Lt4^^-rSB#WcOS i O2 M2 0 7<7) 
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[0 0 9 3] <fcf'C, a 4 (d) iZTF-fXliZ^ S i 0 

2 11209 (miomm) , m>*2 0 8 

©TWHJKS6S^TV>4S i 0 2 i2 0 5 (T*M8» 
SI) frS^WUiff-v^-f-So -*UC£»), S i 0 2 
M2 0 9(4, ^v->>»2 0 S<ommzm^titz'b<D 

8<BTWfc^jKS*L-Cv*4S i0 2 12 0 5* f Bfe**n 
4fca&, ^-/V|2 0 8COTIH5K, T;l/5-^AiEH 
Jg2 0 SKilliSnV?? h*-A'*«3ejK**i* 0 
[0 0 9 4] gv>T, 0 5 (a) 'CSvti^C, 

>*2 0 sco^a?, xtr, bm«s io 2 120 70 

±m^C u^;*12 10 *ffM"f &<= ^-»S2 0 
8 (DftmzftZfS.ZtlZ Cujty *M2 lOlt C uSH 
t LTfflv^tL^^co-eabSo 05 (b) sctk 

i-i^tc, B-§*cOSi02 M2 0 7 <D±mzitzm2ti 
fcCu>y*l2 10*, CMPStciOWSU Bfc* 
■f-So -^tci 1 ?, ^7y>l2 0 8COI*Ig|5^CO^Cu 

[0 0 9 5] Sv^t, 111 5 (c) Kfrf ^tv 
>ft2 0 8±mz;*V J r*?)\'m<DT i NM2 1 1 £M 
jSi"^o -tUC4"9, ^-ev->jf2 0 8CD1*)U<7>C u 
tT^7-»i2 0 8<D±mzftZj$L2ti2> S i 0 2 

5 (d) H^-f 4 »j, ^-7->> 

812 0 8«±fflJtC3B«$*LfcT i NI2 1 1 a £5SL 

[0 0 9 6] fifcwr, 06 (a) iZTftt 4 ? B-&* 
COS i 0 2 12 0 i NM2 1 1 aCOiSUC, S 

i 02 12 1 2 (#/<-*&»&) *Mt^o -OS i 
0 2 K2 1 2J±^7XtCVD^{CJ; *)Ml&2ti, BOS 
/STXtUS i H 4 tN2 O^fflv^o JW±{ci»J, K 
»f$2 0 4 0>±KiHIMfc »Wttco^.v^g;|f 

B#^coS i O2 12 0 Itf&JV&ZmtX^&tzib, 
^-cojtlf «^i±a#co S i o 2 M4 19 < * 
fc, #7114**1-* 1O2 12 0 7*>±8BK 

suros i 02 R212 (^/N'-ifeisM) mmzn-x 

v*4fcfc, B#*coS i 0 2 K2 0 7 OrtS&fcTk^W^ 
AtiOtRCiti^l*. KK, B#*coS i 0 2 

i2 0 7 «io 2 JK2 1 2 1±, ^wmmmzik^xm 
[0097] ($9 <Dmmmm) m 9 nnmnwm 

(4, #?Ltt**1-&B-§-*coS i 0 2 fcft 
R«J:>t^ti:iI, X(4, Kft*^ttM 
y***^trllt (WT, S i-C-B-0 (-H) 
»<) *?FM1-*o 01 CO (a) ~ (d) , RZ>\ 02 
CO (a) - (d) 14, *9 0faS©»»*KWi-4feie) 
coBfB0T*$>*o 
[0 0 9 8] 01 (a) (C^-fi^iC y'Jny 
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*Rl 0 1±C:BPSG (borophosphos i 
licate glass) Kl02^Mt4o ft 
T, B P S GI 1 0 2 ±C 7 ;K - Ai^im -t 
tifc^-^V^LTTJi/S^ABBUIl 0 3 *?&£ 
1"4 0 iOi^KM^yUa^lflfilOl, BP 
SGIl 0 2, £t>\ 7 ^ 5- -7 A 1 0 3{C4 

•3 , 1 0 4 7)«£*i£o 

[0099] ^^tc, 01 (b) {c^i-idtc mm. 

#1 0 4co±lCS i 0 2 Hi 0 5 (Ti&mm) *ffM 
10 1-*o -COS i O2 §|1 0 5(4, y^X-rCVDttCJ: 
•jffMSft, Rl5#Xfc UTS i H< tN 2 0£fflv> 
£<> -COS iOi 110 5com?i4l 0 0 0At*4„ 
-C0SiO 2 Kl05(c4l9, H 2 0* ? T^?-^^@e 
#,1)11 0 3£iH!fcU JK&1-40*Hf<*it^-C§*o 
[0 10 0] ^cV>T, 01 (c) ClTKl-i^lC, S i O 
2 1105 (TMffiBO C0±(C, S i -C-B-0 
(-H) mi 0 6 ^Mt^o -COS i-C-B-0 
(-H) Ml 06(4, TEOSt, B 2 He fc, 0 2 i: 

20 cORlS**XC05fc»(±, TEOSt5 ? 3 0 s c c m, B 2 H 
e#2 4 s c c m, 0 2 i> s 2 6 0 s c c mT-ab-So -<0 

5 i-C-B-0 (-H) II 0 6<0)gypt4 5 0 0 OA 
~C<ft> & o 

[0 10 1] *.glz % 01 (d) (c^1-4^ic, S i - 
C-B-0 (-H) Ml 0 6(C*j-LO (BIX) 7*7Xy 
ftl^T^ iiiCi "3, S i -C-B-0 (-H) m 

1 0 6-c-iritt-s»C5.o : -H^'ft?^, Mfl-KifeffiSft 

6 o c h a*j&m $ ii^aufl-ic (42gpt:^r- § z> 1 1 i> 

IC, S i -OlS^fM^^o -^(C4 i9, S i -C 
30 -B-O (-H) Ml 0 6(4#?L14**1-&B"g-*coS 
i 0 2 HI 0 7 ht£h a 

[0 1 0 2] ^T, 02 (a) tZTKl-l^-C, #?L14 
**-r&B-a-*<73S i 0 2 Hi 0 7C^LtH (**) 
^Xvjjll^To -^CilJ, ^PfcO^McOS i - 
OI§^-4>OS i <Dyy?V >7#> Fi'S i -HM^K 

s§m£f>^, wRam^JK 02 

(b) Kjjcl-i vK, #7L14**1-*B-g-*coS i 0 2 
Ml 0 7co±(C, S i 0 2 Ml 0 8 *ffM"t & 0 -COS 
i 0 2 Ml 0 8(4, WJBif^t LTTEOS i:, 0 3 fc 
40 £-g-ifCVDft (ft*flW»aa«^) C4f?fM^ti 
*o -C0t§, RjC^tf^-g-i^Os coiftJg(4TE 
0S*SMki-4OK+»4«JKT**7t», S i 0 2 M 

1 0 8(4-»tt*^L, frt£n<7>wmt*mgLx*%z> 0 

[0 1 0 3] <k£K, 02 (c) C^ti^C, SiO 
! 110 8*CMP£(C4 >9®FJgU ^B^Tfi-fbi- 
* 0 ftKT&J&ZtitzS i 0 2 Ml 0 5 co — 

of, 75.^, B-i"*<7?S i 0 2 Ml 0 7 0-g&«eKi 
I)i*?tl5 0 CMP (C 4 -5,^1^(4, r;v$--7^@s 

mmvaui o 3 a±u^ja$n^s i o 2 mi 0 5 

50 ^t=Bfe*SixrL4*>sS:v»fgKUfi 1 -5o 
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[0 1 0 4] ^v^T, 02 (d) tc^rtJ:^ Wffc 
2titz%M±.K, S i 0 2 11 0 9 (#^-#6*i§l) * 

ff^s-t&o -cos i o 2 mi 0 9i±, y7x?cvDa 
i/»*o i«os io 2 110 9o§yp(±i 0 0 0 A-ea 

*» JUJL_tO «t -7 tc^fiSE $ tufe S i 0 2 11 0 5 (TttJfi 
UK) , 109 (*A-«IM0 , RCfB-SqfrOS i 0 
2 Ml 0 7iz«t 19, &ffM#l 0 4±fcW*rtfc at* 

B-g-^os i O2 El 0 7/5«#?Ltt 
*#LTv»4fc*, *tf>Jfcfttt*s«iiI1ir© S i O2 §U 
#?Ltt**i-4B-^WOS iO 

iiio 7o±sbk»-&os i 02 mo 9*w$tt 

tv>4ti6, B S i O2 Hi 0 7 ©rtSMCjfcSW 

ftAi-iofcR&Cifcri^.&o H:, S i O2 Ml 0 
5 , 10 9, Rt* B-g-^OS i O2 1107 l±*«£ 

[0105] (is 1 0 (omm^mm) m 1 o o^mo© 

kOT^-So 03W (a) - (d) , 04O (a) - 
(d) , I5W (a) - (d) . RXf, 06(73 (a) (± 

[0 10 6] %-f\ 0 3 (a) K7j^-£dK> v';n> 
^K2 0 1 ±KB P S G (borophosphosi 
licate glass)K202 *T&Wu U -?-0± 
(CT/U 5 Ai L7tf^^^--> ^"t-g, £ t 

J: «9> r^5-^ABEi»S0B2 0 3 Sr3^JKi-4o -fi^rt 5 
Sfffi#2 0 4t5:Sc, 03 (b) K^f £ ? tc, 7;i- 
5:=.->i»EiSW2 0 3<75±H§tJ¥ri s l 0 0 0 AOS i O 
2 12 0 5 (TttttiftBt) Wt^o -(OS i O2 R 

2 0 5J±-/7X-7cvDfttzi ijjgift^n, as^fc 

LTS iH 4 i:N 2 0*Iv^ o 

[0 10 7] HEV^T, 03 (c) tcjjrf S i O 

2 12 0 5 ("RHMfeftBD 0±lC, S i -C-B-0 

(-H) §12 0 6«t^o -OS i -C-B-0 

(-H) R2 0 6I4, SJS^fcUTEOS (T e t 
ra-Ethl-Ortho-Si 1 icate) 
B2 He O2 fflt.*^7X7t^t4 
£ i: K J: »» ®JS S it* » ClOfcS <r>WJ&iT7> <Dbtmi, 
TEOS^'3 0 s c c nu B2 He # 5 2 4 s c c rru 0 
2 3*2 6 0 s c cm-esb^o -OS i -C-B-0 (- 
H) 1106 (Dmmii 5 0 0 0 AT*£>& 0 

[0 10 8] 03 (d) f^1"J:9H, S i - 

C-B-0 (-H) R2 0 6t:ifLO OftX) /7X7 
MS*=ff -*Uci lj, S i -C-B-0 (-H) m 

2 0 eiz^iti&cRzmtmitzti, jm-Kj&mzti 

ho C Zt H #Sfeai £ KtzU^z \±m%tfX~ £ &bti> 

k> s i -o&'kmzwLZixho -met *), S i -c 

-B-0 (-H) 12 0 6!i#?Ltt^t^BtfcoS 
i O2 12 0 7 fcfcfco 



(13) M2 0 0 0 -2 6 9 2 0 7 

24 

[0 10 9] «l/»T. 04 (a) \zmi-£7K. &fL& 
Zm-f2>B^<DS i0 2 12 0 HZtiLXH 
yyXYfel^^ itLHJ:!?, a^ilCS i - 
OIS^OS i O^V^'J VrfS i -Hig-g-tC 

WRiStt36*A<*4o i^t, 04 
(b) KSjr*-J:}£, BMS i 0 2 R2 0 7t^- 
->^tcJ:«3H17LU 2 0 8 ^Mt4 0 - 

0^'»12 0 8I±, B^tOS i O2 §12 0 7 OT 
SIS^ffM^fLTV^S i 0 2 §12 0 5iTS§UT^&o 
10 [0 110] <k£K, 04 (c) H75l"J:^tc, B-g* 
OS i O2 JH2 0 7 0±3i$, jms>m2 0 8© 

fflSKtTSIHCS i O2 ©12 0 9 «1<0«) 
■The -OS i O2 m2 0 9li, ^XvCVDftCJ: 
DJgASfU RjCE^fcLTS i H4 i:N 2 Ofcfflv* 
*o ^->V|2 0 8Offl0«tC^lS$*t&S i O2 §12 

0 9KJ: *k nt^-»i2 0 sortasica^in 

JCu4«, ^?L'tt4-*i--i>B#*OS i O2 12 0 7<7) 
l*lS|5lc&tfe1- £ O £ K C- t rt 5 ^ § 4 o 

[0111] -^r^s 04 (d) ^-ri^tc S i O 

20 2 HI 2 0 9 (IS 1 <Dmm) ^ Xtf, *T<»*2 0 8 
OT^KffM£ftTv^ S i O2 012 0 5 (T*^IS 
M) 4r**fl9lCJtyf-V^*o -tt^il), S i O2 
IH 2 0 9 (±, ^y>i2 0 8 Of IJSIHCtTM $ ttfc ^ O 

8 0TWtC^«;$fL-CV»4S i Oz 12 0 5 7i ? |^*$fL 

1 2 0 3 CiC* 3 > J- ^ f *-W1S$fL5 0 
[0 112] ^v^T, 0 5 (a) H^i-i^ic, ^tv 
>i»2 0 8 0rtS|5. 75.t7\ BM^S i O2 §12 0 7 0 

30 ±mzC\iJ*v*&2 1 0^fm-th o 7v-»I2 0 

8 ortgctcftM£*i-& c u ^ •> *§I2 1 0 1±, c u sen 

tLxm^bth&kCD-t'&Zo >X£K, 05 (b) ICtS 
-TJ^K, BM©S i O2 M2 0 70±g|5^ffM$^ 
tCu^7JfI2 10^ CMPffiilJ; 0©fSL> Bft* 
f4 0 -*Ulil9, ^y>»2 0 8CO«:^Cu 

[0 1 13] *?n^T, 0 5 (c) /7y 
>»2 0 8±SPIC/-?'J'Y^ ^Htf)T i N12 1 1 
fiK1-4o -tilcj;!?, ^-»I2 0 80l*)§BOC u 
40 /6 s , tt*^y>g2 0 8 0±ggtC?fM$tL4 S i O2 

§|oR^nfetfei-4o*K<--«h^-e#4o ^rir, 0 
5 (d) iZTF-tXiiz, >**-=-y>f\zx. <5, ^TV> 
»2 0 8 0±g|5(CfM$^T i NH2 1 1 a«r5ftU 
T, flbO«*»;5e***t*:T i N12 1 1 £jLy^>^ 

[0 1 14] m^Xs 0 6 (a) tZ^-fidJr, B-i"^ 
OS i O2 §12 0 7 75-lfT i N§|2 1 1 a 0±a5tC, S 
i O2 §12 1 2 (*'*-®mm) -OS i 

0 2 §*2 1 2(±7^X-7CVDi£K«t I9^#tl % Rig 
50 *'^iLTS tN 2 OS'Iv^o JSULKJ: "9, ® 
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B^m<DS i0 2 12 0 7d*£?Ltt**l/tv»*fcJe>, 
-toJtSI«*»±ji#<0 S i 0 2 RJ: ^ < 44o * 
^tt**i-*B**©S i 0 2 12 0 7 0±SBK 
ii-^coS i 0 2 12 1 2 (*/<-«WB OTKS^iiT 
B^TOS i o 2 120 7 0>pmv&&#9t 
x-tz><D*m<*zttfx*%z> 0 hk, B-g-wos i O2 
12 0 7 1 s i 02 12121J, ^mmm^it^xm 

[0115] an onmmzm m 1 1 om&ow 
minnfommfrbiisi ov>nmv>imbm% 

#S-?L1££#1-* S i O2 E Xt±, #?Ltt^W 
i-^B^-*^)S i0 2 JR*^-r«ftfe»)«^ #?L14£ 

F-t-^o s i 02 mzfm-rz&xfrZo 0 1 o 

(a) - (d) , Rl* 111260 (a) - (d) li, it 1 

[0 116] i-f, 01 (a) KTjrf iMc, y'J^ 
fttgl 0 1 ±tCB PSG (borophosphosi 
licate glass) 1102HMt^« 
T, BPSGil 0 2±lCT^5-f7i,m^?fMf^ * 

-T^o -OJ^iCffM^T^'jn^^Sl 0 1, BP 
S Gil 0 2, T)m-V2*WMim 1 0 3 

[0 117] 01 (b) fcjjcf-J:},;, 

#1 0 4O±CS i 0 2 110 5 (Ti&mm) £&f& 
?&o -OS1O2 110 5i±, 7 , 7XvCVD©:i 

WJ&Jf?- b LX S i H4 £N 2 0£fflv> 
4o -OS i 0 2 11 0 5 0!Ipli 1 0 0 0AT*^o 
iOS i O2 11 0 5KX <9, H2 OtfTfrS.-y&W. 

mmi 0 3tcffitfcL, «ttso^Kc-t* s t*Ho 
[0118] m^x, mi (c) tc^-tiotc. s i o 

2 11 0 5 (TKilfgli!) 0±K, &£Xbyym> X 

it, Rmtyvmtxmttttrm (wt> s l-c- 

F (— H) lt#<) 1 0 6 ZTfrffctZo -OS i -C 
-F (-H) 11 0 6fi, IxJ&jfxbLXTEOSbC 
2 F 6 fc«rJBv\ y'j37ltl 0 1*10 OtvCffiJf 
L&^t>, SiSStan 3. 5 6MHzt?*4RFlE* 
EPiDL, EWUTo r r OTTtfMSft&o Z\cot£ 
OgJ£:*f;*OsiES{i, TE0S^3 0 s c cm-C^ 1 ?, 
C2 Fe 74*5 s c cmX$>& 0 Z\<DS i -C-F (- 
H) 110 6 OU¥(± 5 0 0 0 A-C*4o 
[0 119] HI (d) tCTjrf idle, S i - 

C-F (-H) 11 0 6CWLO (B&S) T^X-r^S 
^fi^o Z\tHZX 0, S i -C-F (-H) 11 0 6C 

vh. amm $ mtzUfriz iz&m&x § z> t b & k , s i 

-O^^JFM^ii-^o i*UcJ;*K Si-C-F (- 
H) 110 611, #?L14£*-f&F#3r<7)S i O2 11 
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0 7 t%2> 0 

[0 12 0] 02 (a) tC^-fi^tC, ^?L14 

Wt^F^S i O2 110 7 tCi+LTH 
/7XY*lJ-ff% £*UCj;lJ, aw$»OS i- 
Og^S i O^y^'J h'tfS i -Hift-frK 

s^^fbtL, wmmm t 0L<%2>o «tv»r, 02 
(b) gHmimi-zF-smns i o 2 

11 0 70±K, S i O2 11 o8«n« -OS 

1 O2 110 8ti, WBifXb LTTEO S 0 3 
10 S-#tr CVDft Wtt£fl««WaS:Ri£) KifJB^^tL 

S, i^ti, RiE^X+tC-g-S^iOs OffiKiiTE 
0S*^fci-*O«C+^jgJgT-$)*7t«6, S i O2 1 

1 0 8fi»tt£^U 3ft»4»J«) 3 Fflfb«rSSi"e**o 
[0 12 1] II 2 (c) K, S i O 

2 Rl 0 8*CMPfeKJ:ijSJFSU fJEfrTOffr*- 
h 0 Z\<Dt §, 5fctC3B)fi«ixfcS i O2 11 0 5 0- 
95, S^, FM^S i O2 110 7 0-gWfSKJ: 
<9^*$n^ 0 CMPvC.t&Tffl'fkli, 
IS® OCjSIS 1 0 3 a±{C^fig$tt7tS i O2 110 5 

20 t5 j , ^Cil*$titL4fc^v«ff^ 

[0 12 2] ^v^r, 0 2 (d) ICtkI-J:^^ ¥S-ft 
S#tfc«H±t:, S i O2 110 9 (ti'i-imSO * 
fiZm-fZo Z\(DS i 0 2 11 0 9{±, 7"7X7CVDS 
\z£*)l&i£2ti, WJfcify. b L-T S i Hi bm Oim 
^2>o Z\<DS i O2 110 9 <7?D¥l;i:l 0 0 0 AT-* 
*o JBLtOidfcJBlSSfLfcS i O2 110 5 (Tttie 

iSD ,109 (*/<-«w» , Rrr, f«*os i 
O2 11 0 7 i:i 19, »M#l 0 4±«taM£, 5. 

30 £ blZte&o i" F#*W S i 0 2 11 0 775 J #- 
7Lttt*LTv^^«6, ^-OJtSI«5ptta#WS i O2 

iii9*>/j>£<&&o 4^, $>imm-tz>F&m<Ds 

i O2 110 7 <Z>±«&K3§1|?a> S i O2 110 9 ^ ? ?FM 
$^TV^7^i6, FttOS i O.2 11 0 7 OFWC* 

^mt^«9^RC-t^^o ic, s i 02 1 

1 0 5, 1 0 9, S."^, F^tOS i O2 11 0 7ti^T 

[0123] (»i2 <n%mmm) m 1 2 commcow- 

40 ittfOT^Jo B3» (a) - (d) , [1140 (a) - 
(d) , 05CD (a) - (d) , RV\ 06CO (a) i± 

[0 12 4] U3 (a) v^1-<t7vC, vV=r> 

ft^2 0 1±ICBP S G (borophosphosi 
licate glass) R2 0 2«U -tOi 
»C7^ 5 - •> L^f^-?^ > ^-T* C t tc 

i 0, 7iVU')AM2 0 3 *Mt*o 
Wt^iSLW2 0 4 tft&o 03 (b) (c^1-J;-5vC, 7^ 
5^>7Ai£|^2 0 3 <75±^!Jp^l 0 0 0 AOS i O 
50 2 12 0 5 (Ttf!*ft»ffiD Zfm-fZo Z.COS i O2 1 
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2 0 5lt77X-?CVDm-£ QfmZtl, KBIT At 
LTS i H< tm 0*fflv>4, 

[0 12 5] «v*T, 03 (c) fcjjctJ^fc, S i 0 
2 12 0 5 (Ttflfglil) co±(C. S i -C-F (- 
H) 12 0 6«« o -COS i -C-F (-H) R 
2 0 6i4, mBtfAt LTTEOS (Tetra-Et 
hl-Ortho-Si 1 icate) t Cz Fe 
v\ v'J 0 1 £ 1 0 0 , CtC«J#L** i e., J9 

miti> s 13. 5 6MHz-eab4RF«BES:E|lJPU E*J 
t5 j 1 Tor r OT"WgJKSft*o iOi |c0l£*^O 
eKiii, TEOSWOsccmt*^ C 2 F 6 ri*5 
s c cmfJbSo -COS i -C-F (-H) Ml 0 6 CO 
!Ip(4 5 0 0 OAtabio 

[0 12 6] 0 3 (d) C/TfJ:^:, s i - 

C-F (-H) BS2 0 6 K**LO (BSR) ^7X7^1 
=Ht? 0 tfLKJ: «J, S i - C-F (-H) 12 0 6 

extra a«»fb3*i, RttfcftffiSft*,, cs 

-0«r6TWglS$*L*o -tii:J;i5, S i -C-F (- 
H) 12 0 6(±^?L14**1-^F-i-*cOS i O2 12 0 
7 

[0 12 7] «V»T, 04 (a) jC^f 4 ? fc, #?Ltt 
tttiF«t©S i0 2 12 0 7lC*tLTH (#*) 
T'^XvJfflS-ff^ -mc4i?, SFKcoSlKco S i- 
OIS-^COS i <7)r>^*'; >i/#> K^S i -Hlfe^Z 

(b) t^fi^K, FMS i0 2 i2 0 7^?-. 
- > J: 19 ps?L U >$2 0 8 *„ - 

<O^T">>»2 0 8»4x F-g-^cDS i O2 12 0 7 COT 

«tc3B«js**fcv»*s i o 2 12 o 5i-eactv>4, 

[0 12 8]^rtC, 04 (c) IC^-Ti^^ F-g"* 
OS i O2 12 0 7<7)±U, RV\ /7-»$2 0 8<0 
fflSBfcTSBKS i O2 12 0 9 (HlOjfgiBHR) 
"t£ 0 -COS i O2 K2 0 9J4, 7"7XvCVD©:J: 
•3^J3S$*U KiStf* fc LT S i H 4 fcNi 0£fflv^ 
So f7-»I2 0 8<OflOSP^jR$*L&S i0 2 12 

0 9^4 >->B2 0 8ort»t=ai6ii* n. 

SCutf*. #?Ltt*^-rSB^C0S i O2 12 0 7 CO 

[0 12 9] ^rtc, 04 (d) iC75-TJ:d^> S i O 
2 12 0 9 mi cofgftl) , /7-»i2 0 8 

(DTmzM&ZtlT^ZS i O2 12 0 5 (Ti&ffcft 
B0 *&UttiKcLv3->?-t& 0 S i O2 

12 0 9(±, 2 0 8coffliJgp{CfM$tL^^co 

?r?SLT|^*^^SC: tlc^rSo ^-»»2 0 

8<DTUKfm2tiX^Z> S i Oa 12 0 5^*$tL 
^->>I2 0 8C0T«|5^, 7^5-<7A@S|t 

[0 13 0] Si/'T, 0 5 (a) £jjc*-J:3£, 
>?*2 0 8C0|*Jg|$, F^COS i O2 12 0 7 <D 
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±gBKCu> y+I2 1 0&MllZi-&o ^v>?#2 0 
8 OAfftOBA ?WCu^7+i2 10l±> C u S!M 
tLtfflv>t,jiS4«t*So 0 5 (b) £^ 

i-i^^ F-^WcOSiO z 12 0 7<D±mzmjg.21X 
/;Cu^7^fl2 10^ CMPfiCi WSU Bfc* 
-f& 0 ^^.tc J; t? N ^7->vS2 0 8£>rt«fc©*C u 

[0 13 1] m^X, 0 5 (c) tZyfct ill:, ^vv 
>fl|2 0 8iaDin>?^ffl(0T i NJR2 1 1*3^ 

10 itSo ztuzi.*), /7-»i2 0 8coi*igi(7)Cu 

-& s > »-ey7'»S2 0 8co±S|5(cfM$ttSS i O2 

5 (d) JCTjcf 4 VkZi. t), 

»2 0 8co±g|5tcffM^^T i Ng|2 1 1 a £?£L 
T, flfi©ffia-tCjgjK$*l.fcT i N12 1 1 *^yJ->y 

[0 13 2] a^T. 0 6 (a) C;jc*-J:3fc, F** 
COS i O2 12 0 7&tPr'i NI2 1 1 aO±SBfc* S 
i O2 g2 1 2 {ii^-m%m *T&J&-fZ> 0 -<7)S i 
20 O2I2 1 2ll7 p 7XTCVDfti:J:WS^ RtS 
^tLtS i H 4 i:N 2 0*r'fflv»& 0 Jil±tcJ;^, « 
fM#2 0 4 0lKBiltt, S.^ i«-B^?lttco^.v^igi§ 

F^coS i O2 12 0 7**^tt*r*LTV»4*:* % 
-?-coi:bi§**(ia'^co S i O2 Mi <3 < tah 0 i 
tz, #?Ltt**1-iF^S"OS i O2 12 0 7<75±SGK 
ii#C0S i O2 12 12 (*/<-«M» 

F^-*C0S i 0 2 12 0 7 coi*]g|5iC7jC73-^« 
A-f-^OSrBSCi^^iSo Mt'> F-g-^fcoS i O2 
30 12 0 7 4: S i O2 12 1 2 J±, *«IMIfl(Cjt^X» 

[0133] (»13 coHitcO^Sl) $ 1 3 (DHJgcO^ 

«8tt, #?L'tt**-r^F^-*cos i 02 i^fM-r-5/t 

^7jc^*-i"tfl (WT> Si-C-F-0 (-H) 1 
tW<) ^MtSo 01O ( a ) - (d) , RV\ 0 
2co (a) - (d) 14, mi 3 0Wfc«JK»SrK9!-r* 

[0 13 4] 01 (a) {C/k1-4^}C, y'jn> 

40 StlOllCBPSG (borophosphos i 
l icate glass) 1102t:MtSo 
t, BPSG110 2±C7;V5-'?AMgt > ^ 
Ma7-->^LT7*5-') Affile 1 0 3 S-ffM 
-T-So dcoi^tc^S^cvU 0 1, BP 

SGI102, RV, T;U5 - AEitMi 1 0 3 iz X 

[0135] ^ric, 01 (b) c^i-i^c, 

#104 co±tc S i O2 110 5 (TSMftSBS) 4r?FM 
i--?»o -cos i O2 11 0 5(4, X7X7CVDfti:i 

50 tu sj& *~*t lts i h~4 tm o*m^ 
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4» Z<DS i 0 2 Ml 0 5<0§|l¥li 1 0 0 0Af*4o 

<I<ftS i 0 2 Ml 0 5tCi 0, H 2 0#7*;->>AS 

#JUf 1 0 3 ^t£tfeU. Kitf"* 
[0 13 6] HI (c) fc3r*-J:$K» S i 0 

2 Ml 0 5 (TJMBtWR) ©±*C, S i -C-F-0 
(-H) HI 0 6 SrJgjat-f * 0 -<OS i -C-F-0 
(-H) HI 0 6tt, TEOSt^ C 2 F 6 O2 t 

ORJS^WiE*»±, TEOSi ? 30sccra, C2 F 
6^5 s c c m, O2 # J 2 6 0 s c c m"C^)^) 0 ^OS 
i -C-F-0 (-H) Ml 0 6<Olfli5 0 0 0 At" 

[0 13 7] ^ri:, 01 (d) CftioC, Si- 
C-F-0 (-H) il0 6CMLO (8**) 7*5X7 
aysfrfi^o -wa <0, S i -C-F-0 (-H) M 
1 0 6iZ&t WCS^H«?ft, BHW-tfeffiSft 

* o cwh ^scm $ ii^asfl-u li^is^-c utti 

S i -OlS-^lFM^&o cmci^ S i -C 
-F-O (-H) Rl 0 6t±^LttSr«-f*F^OS 
i O2 ill 0 7t^i„ 

[0 1 3 8] it^T, 0 2 (a) #7Ltt 
F#*OS i 0 2 Ml 0 7K*tLTH (**) 
-fy^^Miffno Ui:J:i), ^ISco^ffios i- 
OiBr&fos i <n>try>fv Ytfs i -H^-g-tc 

(b) K^ti?^ #?LttS-W-r*F-&^S i 0 2 
Ml 0 7C0±(c, S i O2 Ml 0 8 SrfM1--S 0 £OS 
i0 2 gl0 8li, Re^tLTTEOSt, O3 t 

**tr c v d s= (ft^fiMtfa&fia:) »c «t 19 u/£ $ n 
os'*aifbi-4<on+^ftaijRT*4fc»e>, s i o 2 m 

1 0 8(iitfj/t££^U fr%y)<D¥-mk£M%l-?£Z> 0 
[0 13 9] frglZ. 0 2 (c) Km-tXoK, S i 0 

2 Ml 0 8 £CMPSl-<£ WiU *M£Wft7f 
*o Z<Dt 3fcK^j£3il.fcS i O2 Ml 0 50- 

au, xir, F^-t^s i 02 mi 0 70— sc*<efSJwi 

Swedes 1 0 3 a±teJ&&$*irt:S i O2 Ml 0 5 

[0 14 0]3t^T, 02 (d) K^«fcdtc, ¥fi<fb 
£ft7tft®±K, S i 0 2 Ml 0 9 (*/*-'«*■!) * 
Mt5„ ^OSi0 2 il0 9l±, 7"7XtCVDS 
^jftSifu WJ&ifT, t LT S i H4 tN 2 04-ffl 
V'5o S i 0 2 M 1 0 9 coMfffi 1 0 0 0 A"C* 
& 0 VXtnioizMfcZtifiiS i O2 Ml 0 5 (Ttfjffe 
INK) ,10 9 (*'*-®Mm) . Sf/F^tWS i o 

2 mi 0 7 0, 1 0 4 jtwHrntt. 
\zta 0 -ra^*,, F^tos i 02 mi 0 7j&*£?Ltt 
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0«>/h£<fc*o Mtti*t4F^OS i O 

2 Ml 0 7 0±«tca#OS i 0 2 Ml 0 9t5«£*i 
TV»4fc*^ F^OS i O2 Ml 0 7<75|*)gpiC7K^ ? 
«Ai-^^^KC-t7S ? -e#-5o SC> S i 0 2 Ml 0 

5, 109, re* f^s i 02 mi 0 utmmt 

[0141] (*i4 <Dmm<n%m) m 1 4 <Dmmm^ 
ibi*. mi 3<Dm&<DMm*r-? i s>zfv-kMzmmL 

tzi><DX~$>Z> 0 03© (a) ~ (d) , 04(7) (a) ~ 
10 (d) „ 05© (a) - (d) , 5.1* H6© ( a ) it 

[0 14 2] if> 113 (a) iZyjii-XviZ, *sV=i> 
*K2 0 1 1.KB PSG (borophosphos i 
licate glass) I2 0 25:MU ^± 

if), 5-? A BBS 2 0 3 ?rW^„ i^t.^ 
«iffi#2 0 4 J:4So 03 (b) fcjjr*-J: } fc, T;u 
= -^A@2^2 0 3©_hKMiP3*l 0 0 0 A©S i O 
2 M2 0 5 (T*M£»S9 ^Kti. -OS i 0 2 M 
20 2 0 5li77XTCVDfti:J; %J&Jfz.t 
ITS iH< £N 2 0£ffl^£ o 
[0 14 3] m^X, 03 (c) Cfti^C, S i O 

2 1205 (Ti&mmm) ©±K, S i -C-F-0 

(-H) M2 0 6 t&jR-r&o -OS i -C-F-0 
(-H) M2 0 6I±, EJ&ifXt LTTEOS (T e t 
ra-Ethl-Ortho-Si 1 icate) 
C 2 F 6 fc, 0 2 ^^Lf>*X7X-7l^fJ 

TEOSA s 30sccm> C 2 F6 #5 s c c O2 
30 t5 s 2 6 0 s c c mX~$>Z> 0 Z\<DS i -C-F-0 (- 
H) M 1 0 6 OMi?i± 5 0 0 0 At$>l»„ 
[0 14 4] *?IZ, 03 (d) izm-f£ *) t", S i - 
C-F-0 (-H) M2 0 6lc^LO (BBR) /7X7 
^S^^f £*UC£ »K S i -C-F-O (-H) M 
2 0 6K^S*t*C;Ra f H3&*gtft$*U M^-HSCffi^tt 

S i -0&£-t>mi&-£tlZ> o Z\tUZ£t), S i -c 
-F-O (-H) M2 0 6li£7Lt$«r^r-f*F-&W«OS 
i O2 M2 0 7 t^4„ 
40 [0 14 5] ^v^T, El 4 (a) C^ti^:, ^?Ltt 

i 0 2 12 0 

OJt-g-tf ©S i <7>^>?''J Fi ? S i -H^tl 

ilM^ti, »«att36»A<44o «tv»T, 0 4 

(b) izm-fXoK, B^S i O2 M2 0 7^/n°^- 
->7iZ£t) mi U ^-»I2 0 8 h o i 

©/7-»i2 0 8li, F-i-#cDSi0 2 M2 0 7COT 
asicffM^arv^S i O2 M2 0 5 StriiCTv^o 
[0 14 6] ^ri:, 194 (c) izmi-±7iz, F#* 
50 <7)S i O2 M2 0 7<D±U, RV\ ^7y>i|2 0 8© 
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flfiRfcTffiKS i O2 i2 0 9 (* 1 0>®fflSQ 
■f&o -cos i O2 12 0 9ti, ^7X7CVDSCJ: 

BE^fcLTS i H 4 £rN 2 0£IBv> 
4, f7-»if2 0 8«>fMH=£j&$*'L«S i 0 2 12 

4Cu#, ^TLttfrfiT-f-SB-frsffeS i O2 12 0 7® 
rt&E fcffiffc-t 4 co * K <* i t ft 4 o 

[0147] 114 (d) i-^-rj;^ S i o 

2 112 0 9, RtT, ^-7->>?S2 0 8<DTmzMf&2ix 

i O2 12 0 5 (THM6SK) WJSiftCxj 10 

^>?--r& 0 iitjcj: 19, s io 2 1209 minm. 
mm a, ^y>iS2 0 8 *>*w=®jft 

WTSBiCfMSftTV^S i O2 12 0 SsMfc^S*.* 
f7y>i2 0 8<DTU^ TfrS-V^WMim 

[0 14 8] S^T, 15 (a) ^1"J:dtC, 
>i2 0 8CD|*jg& s S.^, B#t*5S i 0 2 12 0 7 CO 
±«5CCu>7+I2 1 Omm-f&o r^r'y>m2 0 
8WF«ggp»:3^t&<t4Cu>y+JR2 1 0«, CuEM 20 
£ LTfflv^ti* ^«0-e*4 o #c^K* 05 (b) izm 
-fXliZ, F^COS i 0 2 12 0 7<D±mzT&J&2tL 
feCu>7*R2 10*, CMPttCiOBflU I* 

[0 14 9] **v»T, 15 (c) tcjjrt-Jzotc, ^vv 
>»2 0 8±SS^'J^^^^fflOT i NJR2 1 1 Zfc 
l&tho Z.tHZX'O, y-?Z'>tf£2 0 8<0|*jS&COC u 
t5 s s ^•C^tv>*2 0 8<?5±W»:®fltS*L4S i O2 
K<Olgt4'tci£ik't*^*Ri<*ifc5j f V#4o *STfc» 0 30 
5 (d) £jjc*-J:?fc:, ^--V^l'J: 19, 
m-2 0 8<D±.mzifZ.f&ZtitzT i N12 1 1 a£5SL 

[0 15 0] «v»T, 0 6 (a) K;jr*-J:-5C, F#^r 
COS i O2 12 0 7MT i Nl2 1 1 a «)±Wi;. S 

i 0 2 12 1 2 OM-#£*il) Zl&gC-t&o Z\<7)S i 
O2I2 1 2li?'5X-7CVDffii:J:^)S?^ RJfc 
A^iLTS i H< i:N 2 0«rJBv>4 o JBUtfcJ: 
5&£#2 0 4 0±KB«Mt, £0\ WRSMtojiLvHait 40 

F^fCOS i O2 12 0 7* s #?LttS-*LTV^7ti6, 

^ojtifm^(±a#cos i 02 bu 9 < i 

tz, #?Ltt**1-4F-i-^"cOS i O2 12 0 7<D±.U\Z 
I^S i O2 12 1 2 (#^-fg*il) **3gjft**tT 
v>4££>. S i O2 12 0 7<Dnm^friW§i\-tZ><?> 
frlW<Nl 4 0 It:, FM«S i 0 2 12 0 7 

t s i 02 i2i2ii, mwmmKSt'<x®mm t & 

[0 15 1] 



(17) 4#HJ2 0 0 0 -2 6 9 2 0 7 
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[»WO»*l tt±, 2js:|§^{-^4^ra^MlcofM 

*ttcijv»Ttt, mzmfc±izg>im$:m-rz s i o 2 

1> #?L14**1-4B^*OS i O2 1, XI±^?L14£ 

#i-4F-&*ros i 02 mzMs&i-^o c\Kh<Dmm 

<Ditm%mt2. 0-3. 0 fcft^K #?L14£^T£ftv> 
ilUt CO S i O2 R<0jfc8&*2$4 . 0 KJfc^T/hS < ft 

[0 15 2] ■€■ LT, iiic>O^Ltt**1-4i(6S«li 

-tuci^ l*KffM£ft££R£cO#effi<9S i - 
Olg-g-^coS i <0^>^U KtS ? S i -HiBr^tc 

7Ltt«r*1-*iWiRJtK, #^-^tl£ffM-r4o i 

[0153] zw&jmz^-rzmmz. 
i/yfu^^\zmm-fi>z\t^x^i> 0 y-?is>-yti-k 
*-ei±, m^ffiiitco^ft v» c u boss * j&a-r 4 c t 

Me^ffl-r-sittct »k @sn^*o^ftv\ r-*-^ 

ftyffiaKOiiv»iN|[flESKS:ft*i 4 Q z\fi\z 

15, L S I ^0*aW«t«K, 3«SM»=«*^?Ltt«: 

Ti^ji-ffc-r 4 - i /JfpJtl t ft 4 0 SD*>, *S&iWK*stt4 
#?Ltt**^-*«HWtt, ^*fflv^^Tv^S i 0 2 

fbf-i:^fgtft4 0 
[ElMcoffi^ft^] 

[ai] ^m^KDmmmm, w.-z^mMowt 
mm, m 1 1 ommmm, Rt/m 1 3 vrnmom* 

1) Xh&o 

[@2] *^<onito99fcz>mk, teznwfcpm 

o^ss, * 1 1 om&wm. Rv*m 1 3 onftoi® 
iz%zmfflm%m<vmftz*mz^xmi-mwm {%<n 

2) t?$>4 0 

[a 3] *mmm2<Dnmmm, mAwmw 
&6<Dmm<om&. mantstkwm. mi ocon 
mmm. m 1 2 comaco^, 1 4 v>rnmv> : & 
miz&zmmmm^i&jjmz-o^xTFi-mwm (* 

C01) T*$>4o 
[04] *P^f2©»iE *4 0HMiW3B 

mrnrn. m 1 2 <D-$mmm~ jslvus 1 4 <om&<o% 
WAz^hmmmmm^mz-o^xTjki-mmm 

<D2) X'i>Z> 0 

[05] ^mm<r>w.2<nmmr>^m, *4os*^ 

50 f£6CD||JMm «80ltt^ *1 0COH 
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co 3) X*3bZ> a 

[12 6] *%wv>% 2 (Dmm<o^m, %^<d%wd^ 
m i 2 <DnM<D%m. air* 1 4 <oias©0 

CO 4) r** 0 

101, 201 >*^, 
1 0 2, 2 0 2 BP SG (b o r o p h o s p h o s 
ilicate glass)!, 
1 0 3, 2 0 3 T;U5-^AlE||g, 
103 a T)l>5.-V&ElMm(Oaffl y 
1 0 4. 2 0 4 



(18) ^ 4$M 2000-269207 
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1 0 5, 2 0 5 -fyX-^S i 0 2 §£ (T*J6»R) , 
1 0 6. 2 0 6 K£, Xti, 

1 0 7. 2 0 7 &]mi^-fZ> S i O2 K. 
*1-^B#WcoS i 0 2 H, Xii. #?L14£*1-& F# 
^•COS i 0 2 H, 

1 0 8 (TEos+oa ) s i 02 m, 

1 0 9, 2 1 2 7*7 X?S i O2 si (#'<-i|g» 

m , 

10 2 0 8 ^v>?S, 

2 0 9 ^7X7S i O2 M (J&l OttfftK) , 
2 10 Cu^7 

2 11 TiNI (/<«J-V^ *JHf) , 
2 11a ^Tv>ffi±SPOT i Nil (/n* 1 ;-^ *;v< 
*) c 



(a) 



(c) 



(d) 



[HI] 



1 0 3 7;US^>AEttB 

y I 



M04 tfjgfifcf* 



J02 BPS GAS 
1 0 1 ->U=i>»ffi 

1 05 T%<e»s 



\ T 

i 0 3 7)\,$.— +>j>!§mm 




1 0 5 T&imm 
o (mm) y^xvt&m 



1 0 7^JLtt^f*4*»« 



(a) 



(b) 



(c) 



W) 



[02] 



1 0 7 £7lft*rW*-*|&*Hi 
10 8. Si O z tt 



i 0 ? mm«»u 

10 3a 



1 0 5 ' 



I 0 5 
1 0 9 



1 0 5 Titueam 



[06] 



2 11a 



(1 9) 



2000-269207 



(a) 



U) 



(c) 



(d) 



[03] 



2 0 3 7)l$—0 Affirm) 
: 0 2 BP SCSI 



20 5 TiftlftttBt- 



201 > 204 



2 0 6 



203 7;u5-->AeiaJi 

2 0 5 Ttttejtltt 



*5 



20 7 £*Lt$fe*^r*J«Wi 



[115] 



(a) 



Cb) 



(c) 



'}■/:■{ 


'//, 




2 0 7 3*U££*nr*|featf 


o o ' • 
o o « 




o \ o 

a o 
a a 


2 i i vtUir^^M 


o o e 0 


7// 


o o 

0 Q 



[114] 



(B) 



0 i> 



207 *im**TzmM}* 

20 8 ^vVjg 
2 0 7 



(b) 



(^ 2 0 7 



2 08 #-*i,>m 

? 0 9 *1®«M f2 0 7 £fl£€^^<fe|iH 



(0 



o a a ° ^ o a 



2 0 9 3? t <D 



(d) 



^V* 2 05 / 



20 3 



2 11a 



(2 0) 
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F ? - A (##) 5F033 HH08 HH11 HH33 JJ11 KK08 
MM02 MM05 MM13 PP27 PP28 
QQ00 QQ48 QQ89 RR04 RR11 
RR13 RR15 SS01 SS02 SS03 
SS04 SS15 TT02 TT06 TT07 
HOI XX24 XX27 
5F058 BA07 BA20 BD02 BD04 BD06 
BD18 BF07 BF23 BF25 BF29 
BF32 BH16 BH20 BJ01 BJ02 



